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1. INTRODUCTION

1.1 Background

High Definition West Pty Ltd was commissioned by Bathla Pty Ltd to prepare a Stormwater
Management Plan & Report in accordance with the stormwater quantity and quality requirements of
the Maitland City Council’s Development Control Plan and the Engineering Guidelines for
Subdivisions and Development Standards to support the Development Application for the proposed
development at the 176 Wollombi Road, Farley known as Lot 23 DP 701849 located within the Maitland
City Council area, the site location is shown in Figure 1 Appendix A.

The scope of this report includes an identification of the stormwater management requirements for the
proposed development and in order to devise a stormwater management strategy.

The report describes the principles and operation of the proposed stormwater system as well as the
primary components of the drainage system. As the assessment and evaluation are required under the
conditions of consent, the final stormwater system layout may need to be revised in the future during
the application for a Construction Certificate.

The following information and documents were used in this investigation:

*  Concept plan reference by The Bathla Group, 176 Wollombi Road, Farley DA02 Rev 1 dated
20 June 2022.

* Maitland City Council Development Control Plan (DCP) 2011.

* Maitland City Council, Manual of Engineering Standards, adopted April 2014.

*  “Australian Runoff Quality — A Guide to Water Sensitive Urban Drainage”, Engineers
Australia (2006).

* “Australian Rainfall and Runoff — A Guide to Flood Estimation”, Institute of Engineers
Australia (1987).

The increase in impervious areas and alteration of the natural topography due to land development has
the potential to increase and concentrate peak storm flows. This has the potential to impact on flow
regimes and cause erosion of the downstream drainage network and associated waterways.

To avoid any adverse impact on the downstream drainage systems, the site’s stormwater management
system must be designed to ensure the safe conveyance of flows throughout the site and within the
capacity of the downstream trunk drainage systems in a healthy environmental state for Ecological
Sustainable Development.



1.2 Site Description

The site is located at 176 Wollombi Road, Farley, NSW, and is Lot 23 DP 701849 with a total area of
approximately 2.05 hectares. The site is bounded by the Great Northern Railway to the North, Wollombi
Road to the South, residential land to the East and West with the low point of the site in the north
western corner of the site.

The site has average natural surface slope from South to the North at approximately 7%, and level from
RL42.1m AHD in South-Western corner to RL 26.0m AHD in the North Western corner of the site.

1.3 Proposed Development

The proposed site is for a residential subdivision, with 25 lots over the developable footprint. The
concept subdivision lot layout has been prepared by High Definition West Pty Ltd and is shown in
Figure 2 Appendix B.

1.4 Drainage Catchment

The site generally drains towards the northern boundaries. Stormwater runoff from the sites finished
surface will be towards the north of the site, and detained in the proposed on site detention basin and
then discharged to the low point in the north western corner and ultimately into the great railway land
to the north via a future agreement. This site will form just one catchment being 2.05ha which is further
broken down into 63% impervious and 37% pervious.

1.5 Objective and Target of Work

This plan of work has been undertaken to provide the following information in support of the
Development Application:

*  Documentation of the requirements of Maitland City Council for this development site.

* Identify the impacts of this proposed residential development on existing waterways and
downstream properties.

* Provide stormwater controls that ensure the proposed development does not adversely
impact on the quantity of stormwater flows within, adjacent and downstream of the site.

* Provide concept dimensions of the proposed stormwater management services in

accordance with the adopted approach by council.

1.6 Available Data

The following information was utilised in the preparation of this strategy:

* An indicative lot layout plan provided by High Definition West Pty Ltd.
A copy of the plan is shown in Appendix B.

*  Maitland City Council - Manual of Engineering Standards, 2014.

* Flood study, “Hunter River Floodplain Risk Management” of Maitland City Council
Release Area as per council website (referenced on 20/7/2022).



1.7  Strategy Purposes / Criteria

1.7.1 Stormwater Runoff Quantity Criteria

Stormwater flow management and design criteria of quantity include:

The adoption of a major / minor flow approach to the design of the local stormwater
management system.

Delivery of major flows through the site to the stormwater system in a safe manner and to
avoid impacting on the site and downstream properties.

Limiting the discharges rates of the proposed to development pre-development discharge
rates.

1.7.2 Stormwater Runoff quality Criteria

Stormwater runoff from the development area should be treated prior to discharging to a public

Stormwater system consistent with normal practice criteria for new developments, and with

consideration to opportunities for integration with developed site features and topography

The design methodology for Stormwater Runoff Quality typically contains stormwater quality treatment

devices based on identified opportunities for stormwater quality management referencing the

development site and catchment.

Stormwater quality management for the proposed site could include a treatment train of structures

consisting of:

Water harvester for reducing runoff volumes;
Gross pollutant trap (GPT);
Stormwater bioretention basins;

Proprietary water quality improvement devices for runoff water treatment.

1.7.3 Flooding Criteria

Maitland City Council Development Control Plan 2011, Part C Design guidelines, “C.10 Subdivision,
Section 4. Design Element- EC.3 Hazards, Flooding”, States:

a)

b)

All lots Within new residential subdivisions shall have safe access available in a 1 in 100
year flood event.

All new residential lots are to be wholly above Council’s adopted flood standard (the 1%
AEP or 1 in 100 flood event). In exceptional circumstances, and where lot sizes have been
increased to provide sufficient flood free area for erection of a dwelling and associated
structures, parts of the lot may be permitted below the adopted flood standard.

Hence, all the proposed lots should be designed at or above the 1 in 100 year flood event level, with all

residences to be above the flood planning level with the 0.5 m freeboard for residential development



2. STORMWATER DRAINGE MANAGEMENT STRATEGY

The stormwater drainage management plan involves:

Roof areas of residences will drain to rainwater tanks/harvesters within each lot for re-use.
Water Tanks will overflow through a piped connection to IAD or street drainage system.
Output of the collected stormwater from drainage pipe system to gross pollutant traps
(GPT’s) for primary treatment prior to the discharge into the proposed combined detention
and bioretention basins for further treatment.

Capture of stormwater from lot and road reserve areas by a convectional pit and pipe
drainage network located in the street or in IAD easements where required.

Discharge from the catchment’s outlets will be conveyed over land towards the existing
waterways, or piped where required, generally similar to the discharge from the
undeveloped catchments.

A basin with-in the proposed subdivision, in accordance with Maitland City Council’s
Development Control Plan, Part F- Urban Release Areas-Farley Urban Release Area.

Details of the proposed local drainage system will be determined at the time of Construction Certificate

application, to Council’s standard requirements.



3. METHODOLEGYT

3.1 Stormwater Runoff Quantity

The hydrological modelling software has been used for flowrates estimation of the existing and post-
development in order to demonstrate the magnitude of the local catchment discharge.

3.1.1 Stormwater Flow Model

The post-development release is compared to the pre-developed discharge, and if higher, detention is

usually warranted in accordance with Council’s standard requirements.

3.1.1.1 Catchment Plan and Model Data
PP

Surface runoff flowrates from the proposed site were modelled in two differing scenarios (the pre-
developed state and post-developed catchment) using the DRAINS — Urban Drainage Model.

The Horton/ILSAX model was used within the DRAINS software package for both scenarios.

For the existing state the development site was formed to be one catchment. Figure 3 Appendix B shows
the location of the Post-developed catchment boundaries, including redirection of stormwater where
flow is conveyed via the developments internal road drainage system. DRAINS model data is included
in Appendix E.

The methodology for stormwater quantity comprised quantitative analysis of available data to estimate
existing and future flow behaviour from the development site. The analysis involved examination of
surface hydrology to identify runoff characteristics from the proposed site and determination if
stormwater mitigation devices are required to negate the impact of site development on existing
flowrates from the site.

This involved the following steps:

e Estimate the existing peak stormwater flowrates at the downstream drainage outlets of the
site using the DRAINS drainage software package.

e Revise the existing scenario in the DRAINS drainage model to include the additional
impervious areas that will arise due to development of the site. This resulted in the developed
DRAINS drainage model.

e The critical storm was then selected for each ARI, based on the peak discharge from the site.
The hydrographs of these “critical’ storms were plotted to enable comparison of the existing
state storm event to the developed state storm event



3.1.1.2 Rainfall Data

Rainfall for the 1 year, 2 year, Syear,10 year, 20 year, 50 year and 100 year ARI design events, and
storm durations from 5 minutes to 4.5 hours for each, were modelled in order to identify the critical
storm duration (producing the highest peak flowrate) for each ARI from the site. The required rainfall
Intensity Frequency Duration (IFD) rainfall data was obtained from the tables supplied in Australian
Rainfall and Runoff, and the BOM website, and is reproduced below.

Latitude =-32.73°S

Longitude =151.50"E

Skewness =0.03

2-year ARI, 1 hour intensity =27.1 mm/hr
12 hour intensity =5.32 mm/hr
72 hour intensity =1.65 mm/hr

50-year ARI, 1 hour intensity =59.9 mm/hr
12 hour intensity =13.83 mm/hr
72 hour intensity =4.54 mm/hr

3.1.1.3 DRAINS Model Parameters

Table 1 summarises the catchment storage and loss parameter values adopted in the DRAINS models
for both the pre-developed and post-developed models.

Table 1: Storage and loss parameter values adopted in the DRAINS hydrological models

Parameter Value
Paved depression storage (mm) 1
Grassed depression storage (mm) 5
Soil type 3

3.1.1.4 Model Catchment Data

Full DRAINS model Catchment data is provided in Appendix E. Catchment impervious area percentage
values used in the DRAINS models are summarised in Table 3.



Table 2: Impervious area percentage values adopted in the DRAINS models

Model - type Impervious Area Percentage

Existing site area (Pre-development) 6.25%

Residential Development area, including road

0,
reserve (Post-development) 70%

3.2 Stormwater Runoff Quality

The methodology for Stormwater Runoff Quality typically involves selection of stormwater quality
treatment devices based on identified opportunities for stormwater quality management referencing the
development site and catchment conditions, and normal best practice.

The performance of the stormwater management plan was undertaken using the MUSIC stormwater
water quality model. MUSIC is a continuous simulation water quality model. The pollutants considered
in the water quality modelling were total suspended solids (TSS), total phosphorus (TP) and total
nitrogen (TN) which are typical components of urbanised stormwater runoff.

MUSIC input parameters include:

e Rainfall and potential evapotranspiration data
e (Catchment area and percentage impervious
e Hydrologic parameters

e Statistical pollutant generation parameters
MUSIC outputs include:

e Average annual pollutant export loads

e Treatment train effectiveness expressed in terms of pollutant reduction.

Input parameters used for modelling were derived from BOM Climate Data, parameter values in the
MUSIC User Manual and the publication Using MUSIC in Sydney’s Drinking Water Catchment, A
Sydney Catchment Authority Standard (Published by Sydney Catchment Authority, Penrith, December
2012).

The treatment criteria of stormwater quality of Maitland City Council are summaries in Table 4:

Table 3: Stormwater Treatment Objectives

Pollutant Stormwater Treatment Objective

Total Suspended Solids (TSS) 80% retention of average annual load
Total Phosphorus (TP) 45% retention of average annual load
Total Nitrogen (TN) 45% retention of average annual load
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3.2.1 MUISIC Parameters

3.2.1.1 Land Use Type

The post-developed land use was modelled using both the residential land use/zoning and surface type.

The pollutant generation characteristics of the land use/zoning and surface type are shown in Table 6

below.

3.2.1.2  Rainfall and Evapotranspiration

The rainfall data used for the modelling was from Williamtown weather station (061078). The rainfall

data used in the analysis was from the year 2000. The average annual rainfall during this period was

961 mm.

Monthly average areal potential evapotranspiration (PET) values from MUSIC’s default values for

Newecastle were used in the modelling. Evapotranspiration values are given in Table 5. The estimated

total annual areal PET is 1407 mm.

Table 4:Monthly Average Areal PET Values

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
PET 188 148 148 96 66 53 56 72 100 138 162 180
(mm/month)

3.2.1.3 Time Step

The model was run with a time step of 6 minutes.

3.2.1.4 Hydrology

MUSIC hydrology parameters used are summarised below in Table 6.

Table 5: MUSIC Rainfall-Runoff Parameters

Parameter Land Use

Catchment

Residential Roof Basin Road

Impervious Area Properties

Land Use Area (ha) 0.642 0.650 0.178 0.613
Impervious Area (%) 20 100 0 70
Rainfall Threshold (mm/day) 1.0 1.0 1.0 1.0
Pervious Area Properties

Soil Storage Capacity (mm) 120 120 120 120
Initial Storage (% of Capacity) 25 25 25 25
Field Capacity (mm) 80 80 70 80
Infiltration Capacity 200 200 180 200

Exponent - a

Infiltration Capacity 1.0 1.0 1.0 1.0
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Exponent - b

Groundwater Properties

Initial Depth (mm) 10 10 10 10
Daily Recharge Rate (%) 25 25 25 25
Daily Baseflow Rate (%) 5 5 5 5
Daily Deep Seepage Rate (%) 0 0 0 0

3.2.1.5 Event Mean Concentrations

The MUSIC model requires pollutant generation parameters for baseflow and stormflow conditions.
Baseflow is derived from the groundwater store, which is recharged from the previous soil store.
Stormflow is generally generated from the impervious area, and under some conditions the pervious
area as well.

The pollutant parameters for the adopted land use types were determined from the Using MUSIC in
Sydney’s Drinking Water Catchment, A Sydney Catchment Authority Standard (Published by Sydney
Catchment Authority, Penrith, December 2012), and are provided in Table 7.

Table 6: Adopted Land Use Baseflow and Stormflow Concentration Parameters

Land Use and Total Suspended Total Phosphorus Total Nitrogen (TP)
Flow Type Solids (TSS) (TP) (logio mg/L)
(logio mg/L) (logio mg/L)

Mean Std.Dev Mean Std.Dev Mean Std.Dev
Baseflow
Residential 1.10 0.17 -0.82 0.19 0.32 0.12
Roof
Stormflow
Residential 1.20 0.17 -0.85 0.19 0.11 0.12
Roof
Stormflow

1.20 0.17 -0.85 0.19 0.11 0.12
Road
Stormflow

1.10 0.17 -0.82 0.19 0.32 0.12
Basin

12



4. MODEL RESULTS

4.1 Stormwater Runoff Quantity
4.1.1 DRINS Model Results

The pre and post-developed site conditions were modelled to establish the peak rate of discharge for
each critical storm event from the 1 year to 100 year ARI events. The stormwater water plan is shown
in Appendix B. The pre-developed flow rates were calculated using the Probabilistic Rational Method,
the results are shown in Table 1 as allowable pre-developed peak discharge. The time of concentration
for the per developed catchments was estimated using the Kinematic Wave Equation. Estimated peak
rates of discharge for each pre-developed using the rational method and post-developed undetained
storm event are shown below in Table 8.

Table 7: Estimated Pre and Post-Developed Peak Discharge

ARI (years) Allowable Pre-Developed  Undetained Post-Developed Peak

Peak Discharge (m?/s) Discharge (m?/s)
1 0.123 0.295
2 0.178 0.341
5 0.373 0.534
10 0.521 0.706
20 0.663 0.863
50 0.899 1.040
100 1.062 1.120

The incorporation of an outlet control structure configuration will reduce post-developed flowrates to
less than, or equal to the pre-developed flowrates for all storm events up to and including the 100 year
ARI event. The Post Developed flows with the outlet control structure in place are shown in Table 9.

Table 8: Estimated Pre and Post-Developed Peak Discharge

ARI Allowable Pre- Post-Developed Basin Top Percentage Basin
(years) Developed Peak Peak Discharge = Water Level Change Pre- Volume

Discharge with (m’/s) (RL) Development (m3/s)

Bypass (m?%/s) Discharge

1 0.123 0.120 28.12 -2.44% 122.5

2 0.178 0.132 28.23 -25.84% 160.2

5 0.373 0.280 28.44 -24.93% 256.5

10 0.521 0.451 28.48 -13.44% 281.6

20 0.663 0.594 28.52 -10.41% 301.4

50 0.899 0.747 28.55 -16.91% 321.7

100 1.062 0.852 28.59 -19.77% 347.3

The DRAINS model for each year has been attached to the report for assessment.
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The retention basin calculations do not account for reduced runoff due to the presence of rainwater
harvesting tanks. A noticeable reduction in peak runoff during larger storms (such as the 100 year ARI)
would likely occur due to such tanks.

In accordance with Council’s stormwater retention basin requirements, a spillway must be incorporated
within the basin embankment. The spillway must be able to convey the 100-year ARI flood event.

Using the Manning Equation for Uniform Open Channel Flow a spillway width of Sm with 1:5 side
slopes, the height of the basin spillway is 0.3m. The depth of water in basin was modelled in Drains for
the 100 year ARI storm event was found to be 1.10m with a max volume of 347.3m?, therefore the
modelled detention volume of 359.0m?3 along with the proposed spillway can adequately handle the
discharge generated by the 100 year ARI storm event.

The summary DRAINS Output tables are provided for the 10 and 100-year ARI in Appendix F along
with the summary DRAINS model results are provided for the 10 and 100-year ARI in Appendix G.
For further storm simulations the Drains model has also been supplied.

4.2 Stormwater Runoff Quality

4.2.1 MUSIC Results — Post Development land Use (No Treatment)

The modelled average annual pollutant loads leaving the site in its post development land use, without
any treatment measures, is shown in Table 10. Pollutant load estimates are provided for total suspended
solids (TSS), total phosphorus (TP) and total nitrogen (TN). Figure 7 Appendix C shows the node layout
used in the MUSIC modelling.

Table 9: MUSIC Model Results for the Site’s Post Development Land Use (No Treatment)

Average Annual Pollutant Load (kg/yr)

Land Use Total Suspended Total Phosphorous Total Nitrogen
Solids (TSS) (TP) (TN)
Catchment 1990 4.28 29.4

Standard engineering practice is to ensure that runoff from the proposed new impervious area of the
development is treated to meet the established criteria previously documented in Table 4, and this is the
basis for evaluation of the treatment train effectiveness as documented below.

4.2.2 MUSIC Results — Post Development land Use (With Treatment)

The MUSIC model results for the post development land use, with treatment measures, is documented
below, enabling the evaluation of the treatment train effectiveness.

42.2.1 Treatment Device
Treatment devices modelled in MUSIC for the treatment of runoff from the developments impervious

surface areas include:

e Rainwater Tanks
e  Gross Pollutant Traps (GPTs)

e Bioretention Basins

14



42.2.1.1 Rainwater Tanks

The rainwater tank node was included immediately following the roof area node, using the default
rainwater tank treatment node within MUSIC. Rainwater tanks for all proposed lots within catchment
was modelled as one MUSIC treatment node.

Rainwater tank treatment node data included:

e Stored water would be utilised by internal reused on each lot;
e Rainwater tank volume is 3000L per lot; (Water NSW Table 5.3)
e Daily usage demand (consisting of internal and external) of 0.62kL/day per lot. (Water

NSW Table 5.4)
4.2.2.1.2  Gross Pollutant Traps

The GPT node was included downstream of the development area and prior to the proposed bioretention
basins. A GPT node was created by using the Sydney Catchment Authority Standard parameter in
MUSIC Modelling.

42.2.1.3 Bioretention Basin

The proposed bioretention basin node was included in the MUSIC model immediately downstream of
the proposed GPT node. The MUSIC model parameters used for the bioretention basin node are shown
below in Table 11.

Table 10: Bioretention Basin Treatment Parameters

Parameter Value
Inlet Properties
Low Flow By-pass (m?/s) 0.0
High Flow Bypass (m%/s) 100.0

Storage Properties
Extended Detention Depth (m) 1.10

Surface Area (m?) 83.7

Filter and Media Properties

Filter Area (m?) 60
Unlined Filter Media Perimeter (m) 45
Saturated Hydraulic Conductivity (mm/hr) 200
Filter Depth (m) 0.8
TN Content of Filter Media (mg/kg) 800
Orthophosphate Content of Filter Media (mg/kg) 50.0

15



Infiltration Properties

Exfiltration Rate (mm/hr) 0.00

Lining Properties

Is Base Lined? No

Vegetation Properties

Vegetation with Effective Nutrient Removal Plants? Yes
Outlet Properties

Overflow Weir Width (m) 5.0
Underdrain Present? Yes
Submerged Zone with Carbon Present? No

4222  Modelling Results

The modelled average annual pollutant loads leaving the site in its post development land use, utilising
treatment measures, is shown in Table 12. Pollutant load estimates are provided for total suspended
solids (TSS), total phosphorus (TP) and total nitrogen (TN). Figure 7 Appendix C shows the node layout
used in the MUSIC modelling.

Table 11:MUSIC Model Results for the Site’s Post Development Land Use (with Treatment)

Average Annual Pollutant Load (kg/yr)

Land Use Total Suspended Total Phosphorus Total Nitrogen
Solids (TSS) (TP) (TN)
Post Development 243 1.86 11.8

The results above show that the pollutant export for the post development land use with treatment
measures is significantly lower than the post development land use with no treatment measures.

The treatment train effectiveness, expressed as a percentage reduction in post development land use
pollutant loads generated by the modelled sources, is summarised in Table 13.
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Table 12: MUSIC Model Treatment Train Effectiveness Results

Treatment Train
Pollutant Export Value Effectiveness

Post Development without Post Development with

treatment measures treatment measures
TSS (kg/yr) 1990 357 82.1%
TP (kg/yr) 4.28 1.81 57.6%
TN (kg/yr) 29.4 13.3 54.8%

The treatment train effectiveness results above indicate that the pollutant reduction performance is in
accordance with the requirements of the Australian Runoff Quality pollutant removal criteria and
Maitland City Council’s Manual of Engineering Standards, Section 8.2.

4.3 Flooding

Following the stormwater modelling process, and the inclusion of any required stormwater detention
measures and/or stormwater flow conveyance structures, proposed lots are reviewed against localised
100 year ARI stormwater flood levels to confirm that the lots are at or above the 1 in 100 year flood
event level, enabling all dwellings to be above the flood planning level, which is the 1 in 100 year flood
level plus 500mm freeboard for residential development.

Maitland City Council’s LEP 2011, Flood Planning Map, shows that the subject site is in a mapped
flood zone as shown Figure 8 and 9 Appendix D. Therefore, the site is subject to any flooding limitans.

e All lots to be 500mm above the 1 in 100 year flood
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5. SOIL AND WATER MANGEMENT DURING CONSTRUCTION

Soil and water management devices to minimise land disturbance during the subdivision construction

phase are to be provided in accordance with the publication Managing Urban Stormwater: Soils and
Construction (Landcom, 2004).

A detailed erosion and sedimentation control plan are to be undertaken during the detailed design stage

of the proposed development. The erosion and sedimentation control plan should generally contain the

following range of management practices for effective soil and water management during a land

disturbance phase:

Minimise the area of soil disturbed and exposed to erosion by phasing works so that land
disturbance is confined to minimum areas.

Erect barrier fencing to minimise disturbance by preventing vehicular and pedestrian access
to restricted areas.

Limit access for plant etc. to current construction area to limit amount of disturbed area.
Conserve topsoil for site rehabilitation/revegetation when site works are complete.
Installation of sediment filters, such as silt fences, straw bales, or turf strips downstream of
disturbed areas.

Control water flow from the top of, and through the development area. In particular, divert
upslope runoff around works and limit slope length to 80 metres on disturbed lands if rainfall
is expected.

Where appropriate, reduce the effects of wind erosion by controlling on-site traffic
movement and watering bare soil areas.

Provision of shaker humps / pads near construction entry and exit locations to remove excess
soil materials from vehicle tyres and underbodies.

Rehabilitate disturbed lands quickly.

Ensure that all erosion and sediment control measures are kept in a properly functioning
condition until all site disturbance works are completed and the site is rehabilitated.
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6. SUMMARY AND CONCLUSIONS

At Source Management
Stormwater Flow Management (stormwater runoff quantity and quality)

The strategy for management of stormwater runoff from the development is depicted on the civil
DA plans within the Appendix, and comprises:

e Capture of stormwater from lot and road reserve areas by a conventional pit and pipe
drainage network located in the street or in interalotment drainage easements where
required.

e Conveyance of captured stormwater within the drainage pipe network to gross pollutant
traps (GPT’s) for primary treatment prior to discharge into the proposed combined
detention and bioretention basins.

e The detention basins will provide attenuation of developed stormwater flowrates to
existing flowrate conditions for the development site.

e The bioretention basins will provide secondary/tertiary treatment and polishing of the
stormwater runoff from the development site prior to discharge downstream.

e Discharge from the major catchment outlets will be conveyed over land within the
existing watercourses, or piped as required, towards the northwest corner of the site
towards/through the Great North Railway line, generally similar to the discharge from
the undeveloped catchments.

MUSIC modelling has demonstrated that the proposed treatment devices will treat developed
stormwater runoff to meet requirements outlined in Manual of Engineering Standard 2014 Section
8.2 Stormwater Quality, and on this basis it is considered that no further water quality controls will
be required within the proposed subdivision development.

Details of the proposed local drainage system will be determined at the time of Construction
Certificate application, to Council’s standard requirements.

As illustrated by Figure 4 in Appendix B, there is sufficient area within the site to provide

stormwater drainage management measures to negate the impact of the proposed development.

A small catchment area outside of the site along Font Hill Drive from the neighbouring
development site has been included in this model as the road once constructed will drain into this
site and ultimately detain in the proposed basin.

Flooding

From a review of Maitland City Council’s Floodplain Risk Management Study and Plan 2015,
Flood Planning Map, it is considered that the subject site is in a mapped flood zone. Therefore, the
site is subject to any flooding limitations.

The site’s levels, including any site regrading that may be proposed, should be reviewed in the CC
phase of the development to confirm that developable areas are at or above the 1 in 100 year flood
level, enabling future habitable dwellings to be located at or above the flood planning level.
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Appendix A: Site Location and Subdivision Plan
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Appendix B: Stormwater Management Plans



1S04

SINGLE STOREY
BRICK RESIDENCE
METAL ROOF
No. 176 WOLLOMBI R/OKD
| " V4
\ \
\ #
\
\ )

WIR

LEGEND
== PRE DEVELOPMENT CATCHMENT

Project No

1:800 A3 Designed: SB

Date: 19.05.2022 Scale:
Cad Ref: HDW3 r2

Amendment Drawn | Date

Revision

TITLE:  PROPOSED SUBDIVISION OF LOT 23 DP701849
WOLLOMBI ROAD FARLEY

FIGURE 3 - PRE DEVELOPED CATCHMENT


AutoCAD SHX Text
37.22

AutoCAD SHX Text
39.54

AutoCAD SHX Text
37.96

AutoCAD SHX Text
37.67

AutoCAD SHX Text
37.64

AutoCAD SHX Text
37.94

AutoCAD SHX Text
33.84

AutoCAD SHX Text
41.11

AutoCAD SHX Text
40.83

AutoCAD SHX Text
40.67

AutoCAD SHX Text
41.53

AutoCAD SHX Text
42.00

AutoCAD SHX Text
42.58

AutoCAD SHX Text
42.95

AutoCAD SHX Text
42.05

AutoCAD SHX Text
42.79

AutoCAD SHX Text
41.77

AutoCAD SHX Text
41.75

AutoCAD SHX Text
41.48

AutoCAD SHX Text
41.57

AutoCAD SHX Text
42.37

AutoCAD SHX Text
42.03

AutoCAD SHX Text
41.16

AutoCAD SHX Text
41.19

AutoCAD SHX Text
41.19

AutoCAD SHX Text
40.94

AutoCAD SHX Text
40.52

AutoCAD SHX Text
39.83

AutoCAD SHX Text
38.98

AutoCAD SHX Text
38.35

AutoCAD SHX Text
38.79

AutoCAD SHX Text
38.38

AutoCAD SHX Text
38.24

AutoCAD SHX Text
38.18

AutoCAD SHX Text
37.98

AutoCAD SHX Text
37.94

AutoCAD SHX Text
38.15

AutoCAD SHX Text
38.21

AutoCAD SHX Text
38.29

AutoCAD SHX Text
38.59

AutoCAD SHX Text
41.53

AutoCAD SHX Text
38.21

AutoCAD SHX Text
33.74

AutoCAD SHX Text
34.38

AutoCAD SHX Text
35.79

AutoCAD SHX Text
36.77

AutoCAD SHX Text
37.74

AutoCAD SHX Text
38.42

AutoCAD SHX Text
39.33

AutoCAD SHX Text
40.37

AutoCAD SHX Text
41.32

AutoCAD SHX Text
42.21

AutoCAD SHX Text
42.52

AutoCAD SHX Text
43.03

AutoCAD SHX Text
43.69

AutoCAD SHX Text
44.29

AutoCAD SHX Text
LOT 23 DP 701849

AutoCAD SHX Text
2.05ha (BY SURVEY)BY SURVEY))

AutoCAD SHX Text
SINGLE STOREY BRICK RESIDENCE METAL ROOF No. 176 WOLLOMBI ROAD 

AutoCAD SHX Text
SWIMMING POOL

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
METAL

AutoCAD SHX Text
METAL SHED

AutoCAD SHX Text
TIMBER SHED

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
MESH

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
MESH

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
TENNIS COURT

AutoCAD SHX Text
ONE STOREY BRICK HOUSE

AutoCAD SHX Text
METAL SHED

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
TIMBER

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
STONE

AutoCAD SHX Text
RET

AutoCAD SHX Text
WALL

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
METAL SHED

AutoCAD SHX Text
EDGE

AutoCAD SHX Text
OF

AutoCAD SHX Text
BITUMEN

AutoCAD SHX Text
OF

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
GRASS

AutoCAD SHX Text
POST

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
POST

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
POST

AutoCAD SHX Text
&

AutoCAD SHX Text
WIRE

AutoCAD SHX Text
FENCE

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DRIVEWAY

AutoCAD SHX Text
GARDEN

AutoCAD SHX Text
LOT 2 DP 1267904

AutoCAD SHX Text
LOT 221 DP 621879

AutoCAD SHX Text
ABANDON WATER MAIN

AutoCAD SHX Text
PEG 

AutoCAD SHX Text
PEG 

AutoCAD SHX Text
PEG 

AutoCAD SHX Text
PEG 

AutoCAD SHX Text
NAIL IN FOOTING

AutoCAD SHX Text
LOT 1 DP 948329

AutoCAD SHX Text
PEG 

AutoCAD SHX Text
PEG 


404

e

Drawmg No Revision
DA3-2

406
PORTION OF NEIGHBOURING 405
DEVELOPMENT DRAINING TO 403 402
PROPOSED DEVELOPMENT.
S \ VA o T N SW':/W //
D — A\ 11\“ . \ /
B w‘?— S o g & " 0 \ /
0, % P I T T N R N —-7
/ DAUNT STREET 1 \
| - ~— |
l \Y/
t \ NEIGHBOURING DEVELOPMENT
\ 409 410 DRAINS TO BASIN WITHIN
| 411 412 413 414 415 416 417 118 /’ NEIGHBOURING SITE BOUNDARY.
\\ ,
* o \
L\ AN ) /102
\ i 12 (1]
\ \‘k \ / ®)
| ¥ 103 411 105 | 196 z ’ —
SR \
\\ . 0 / 10 108 109 110 111 A , 2 5(—
\ | \ “ | & §
\\\ 6o 9 1 13 / , | :’
\ \ ’ N \ <
\ . | / | g
\\% \\\ Q S \\’%\ N X / / \\ E’%
\\(( \\\ S o = - < | ' O
\\O \ D - —(0 _ @ Q Z
X - @ / l /
\+; \ - ) | 7/ —
\9 \\ \ = a ’-ﬁ
\\ \\ o | o I
B N NI -
\\O \_\( 1 14 1 1 % o \\ /
X \ | i 1123 , L < X |
\X \ ° 3 117 N8 L 119 ||| 120 121 12 , |
\\\ \\\ 12 / /
\\ \\ 1 15 1
\ X \ & @ I / | / o,
N \ \ /
\\ \\\ \\“ )\ — o =
\\\ \\\— ,
\)V \\ / Z
\ \\\ I
Vo LEGEND
\\\ / | wees we=s POST DEVELOPMENT CATCHMENT
PROPO ) =10 ® DP /01049 Date: 19.05.2022 Scale: 1:800 A3 Designed: SB
o Cad Ref: HDW3 r2
OLLONMBI ROAD FAR o Q,‘ A
) %,
O ’)’1}6 ea} (}(
) / ORIGINAL ISSUE
' . ON B A )4 R9 B4 O $ 0 Amendment



15ph2

Sop

cop

410

41
1 412

PROPOSED
RETAINING WALL.

S'6g

0'6g

413

414 415

41
0 417 '

PROPOSED RETAINING WALL

RETAINING WALL.

CONCRETE DISH DRAIN TO BE CONSTRUCTED
AT THE END OF FONT HILL DRIVE TO MCC
STANDARD DRAWING SD026 AND SD004 TO
DRAIN END OF ROAD TO EXISTING OPEN

CHANNEL.

- 3 - ALONG WESTERN BOUNDARY. '
& o MAX 1.5m HIGH. / |
WO ~ & h \ — I !
N = —-H—-‘EJ:S Yl
o] . @ slffe] == / |
// 1 03 4 § :;’l - - 53, o E o —— . lf
460mz2 - : N Py —==
/ om? 471 025 106 iZD 5 s 3 N
om 2l 1072 o g 3 . .
/ OS] 4rae 1082 ® S 3 12/ 8 -
iy K a SN\ asmme 5| 110 £ © @ \ TP
‘ 8 \ 8 i3 m el soom: 3 T11N\3 084 %
A Z E 9 x LlE 525m? 1 E)\
i 17 % & 5 =7 30 AL
J [ [ T7
— | —— @ pr 3 / 5 0/
- : | // llllll > 1 13 , / C\I
\0.\‘1 __'\-\e- o E 475m2 /-L "\
P I—\ﬁ Ct Lr)
AR , /&
~ 1- 177 Sr s - 2 4 I
. = _® R -
5§ &7 S 525 4
x o S 4.5.87 7 - 0
- =) & . - I~ ™ / Q
s - S S ' 4 IS
114 S S N a',
507”’]2 1 1 (@] 8 o 'g =
(@) o« ()}
451mz= S =
1
55 517 127 18
> 01m?2
500m?
115
455mz2
\/PROPOSED

g.cl

PROPOSED RETAINING WALL
ALONG EASTERN BOUNDARY. /
MAX 1.5m HIGH. .

TV —— NOISE BUFFER
CONTOUR LINE

TEMPORARY TURNING HEAD IN ACCORDANCE

28

~N p————
S — ———

582 MNvE dOL

2%

LEGEND
PROPOSED RETAINING WALLS
PROPOSED STORMWATER PIPE

TT PROPOSED SAG PIT

cr PROPOSED EKI PIT

= PROPOSED IAD PIT

<)
p
s
S
Qs
L
~
Qs
O
<
~
T
Ly
Qc
@,

WITH "MODIFIED T-HEAD" IN COUNCIL STANDARD

DRAWING SD027 WITH TEMPORARY VARIABLE

WIDTH EASEMENT.

\ rc‘ \‘ m\ — - - —
TITLE:  PROPOSED DEVELOPMENT APPLICATION FOR LOT 23 DP701849 NOTE: Date: 01.09.22  Scale: 1:400 A1 Designed: SB  |project No
ALL EXISTING UNDERGROUND SERVICES MUST BE :
WOLLOMBI ROAD FARLEY LOCATED AND EXPOSED PRIOR TO EARTHWORKS Cad Ref: HDW3 r2 H DVV-O3
COMMENCING AND IT IS RESPONSIBILITY OF THOSE
ROAD PLAN PERSONS USING THIS PLAN TO CONFIRM BOTH — —
POSITION AND LEVEL OF THESE UTILITIES IN 2 MINOR AMENDMENTS SB 18.09.22 | -rawing No evision
DRAFT CONJUNCTION WITH THE APPROPRIATE AUTHORITY.
0 10 20 30 40m 1 CLIENT REVIEW ISSUE SB 01.09.22 2
E— DA1-002
No Amendment Drawn | Date

CLIENT: BATHLA PTY LTD

1:400



AutoCAD SHX Text
29.51

AutoCAD SHX Text
41.33

AutoCAD SHX Text
41.91

AutoCAD SHX Text
40.09

AutoCAD SHX Text
41.53

AutoCAD SHX Text
38.21

AutoCAD SHX Text
33.74

AutoCAD SHX Text
34.26

AutoCAD SHX Text
34.38

AutoCAD SHX Text
34.33

AutoCAD SHX Text
35.78

AutoCAD SHX Text
35.79

AutoCAD SHX Text
35.70

AutoCAD SHX Text
36.60

AutoCAD SHX Text
36.77

AutoCAD SHX Text
36.73

AutoCAD SHX Text
37.72

AutoCAD SHX Text
37.74

AutoCAD SHX Text
37.63

AutoCAD SHX Text
38.33

AutoCAD SHX Text
38.42

AutoCAD SHX Text
38.39

AutoCAD SHX Text
38.70

AutoCAD SHX Text
39.26

AutoCAD SHX Text
39.33

AutoCAD SHX Text
39.30

AutoCAD SHX Text
40.29

AutoCAD SHX Text
40.37

AutoCAD SHX Text
40.26

AutoCAD SHX Text
41.26

AutoCAD SHX Text
41.32

AutoCAD SHX Text
41.22

AutoCAD SHX Text
42.17

AutoCAD SHX Text
42.21

AutoCAD SHX Text
42.14

AutoCAD SHX Text
42.52

AutoCAD SHX Text
42.96

AutoCAD SHX Text
43.03

AutoCAD SHX Text
42.97

AutoCAD SHX Text
43.60

AutoCAD SHX Text
43.69

AutoCAD SHX Text
43.59

AutoCAD SHX Text
44.18

AutoCAD SHX Text
44.29

AutoCAD SHX Text
44.22

AutoCAD SHX Text
29.51

AutoCAD SHX Text
30.19

AutoCAD SHX Text
26.12


Appendix C: MUSIC Modelling
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Figure 7: MUSIC Note Layout and Results



Appendix D: Floodplain Risk Management Study
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Appendix E: DRAINS Data Spreadsheets



PIT / NODE DETAILS Version 15

Name Type Family Size  PondinPressuBlocking x y Bolt-down id Part Full Inflow Pitis Internal Inflow is ~ Minor Safe Major Safe
Volume Change Factor lid Shock Loss Hydrograph Width Misaligned Pond Depth Pond Depth
(cu.m) Coeff. Ku (mm) (m) (m)

Pre Dev. Node 360963.226 6378067.701 2424 No

Dewvelopment ~ Node 360921.202 6378052.786 194294442 No

Out Node 360983.108 6378057.331 194297854 No

Basin pit Node 360959.088 6378055.625 194296592 No

Headwall Node 360972.676 6378056.410 194297172 No

DETENTION BASIN DETAILS

Name Elev Surf. Area Not Use Outlet = K Pit Type x y HED Crest RL Crest Length(m) id
Basin 26.7 1.44 None 360939.921 6378054.249 No 194296060
27.499 1.44
27.5 83.7
28.6 639.2
28.9 831.4

SUB-CATCHMENT DETAILS

Name Pit or Total Pavwed Grass Supp Pawed Grass Supp Paved Grass Supp Paved Grass Supp Lag Time Gutter Gutter Gutter Rainfall
Node Area Area  Area Area Length Length Length Slope(%) Slope Slope Rough Rough Rough or Factor Length Slope FlowFacto Multiplier
(ha) % % % (m) (m) (m) % % % (m) %
PRE-DEVE Pre Dev.  2.0830 6.3 93.8 0.0 0 1
Site Cat Developmer 2.0830 70.0 30.0 0.0 0 1
PIPE DETAILS
Name From To Length U/SIL D/SIL ID. Rough Pipe Is No. Pipes Chg From At Chg Chg RI Chg RL etc
(m) (m) (m) (mm) (m) (m)  (m) (m) (m)
Pipe 1 Developmer Basin 100 29.900 27.200 900 0.012 NewFixed 1 Dewvelopment 0
Pipe 2 Basin pit Headwall 25 26.700 26.150 450 0.012 New 1 Basin pit 0

DETAILS of SERVICES CROSSING PIPES
Pipe Chg Bottom  Height c Chg Bottor Height of etc
(m) Elev (m) (m (m) Elev (rr (m) etc

CHANNEL DETAILS
Name From To Type Length U/SIL L.B. Slop R.B. Slope Manning Depth Roofed
(m (m) (1:7) (1:7) n (m)

OVERFLOW ROUTE DETAILS

Name From To Travel Spill Crest SafeDeptl Safe Bed D/S Area id U/S IL D/S IL Length (m)
Time Lewel Length Minor StoDxV Slope Contributing
(min)  (m) (m)  (m) (sq.m/sec) (%) %

OF Headwall Out 0.1 1.02 0.4 2 100 194305630 26.15 261 5

PIPE COVER DETAILS

Name Type Dia (mm) Safe Co Cover (m)
Pipe 1 Concrete, u 900 0.6 -1.55 Unsafe
Pipe 2 Concrete, u 450 0.6 2.30

This model has no pipes with non-return valves



Appendix F: DRAINS Results Spreadsheets for post- development and pre-development



10 year storm:

DRAINS results prepared from Version 2022.012

PIT / NODE DETAILS

Name Max HGL Max Pond
HGL

Development 30.19

Basin pit 27.07

Headwall 26.31

SUB-CATCHMENT DETAILS

Name Max Paved
Flow Q Max Q
(cu.m/s) (cu.m/s)

PRE-DEVE 0.521 0.045

Site Cat 0.715 0.556

PIPE DETAILS

Name Max Q Max V
(cu.m/s) (m/s)

Pipe 1 0.706 4.06

Pipe 2 0.451 3.27

CHANNEL DETAILS

Name Max Q Max V
(cu.m/s) (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S
spill

weir 0.296 0.296

orif 0.156 0.156

OF 0.451 0.451
DETENTION BASIN DETAILS

Name Max WL MaxVol
Basin 28.48 281.6

Max Surface
Flow Arriving
(cu.m/s)
0.947

0.000

0.000

Grassed
Max Q
(cu.m/s)
0.479
0.160

Max U/S
HGL (m)
30.186
27.072

Safe Q

1.512

Max Q
Total
0.452

Version 8

Max Pond Min Owerflow  Constraint

Volume Freeboard (cu.m/s)

(cu.m) (m)

Paved Grassed  Supp. Due to Storm

Tc Tc Tc

(min) (min) (min)

7.00 8.00 0.00

5.00 7.00 0.00

Max D/S  Due to Storm

HGL (m)

28.484 10% AEP, 15 min burst, Storm 4

26.514 10% AEP, 20 min burst, Storm 3
Due to Storm

Max D Max DxV  Max Width Max V

0.163 0.12 4.00 0.76

Max Q Max Q

Low Level High Level

0.000 0.452

Run Log for HDW3 176 Wollombi Road Farley R1.2 run at 16:25:45 on 7/9/2022 using version 2022.012

10% AEP, 15 min burst, Storm 6
10% AEP, 15 min burst, Storm 5

Due to Storm

10% AEP, 20 min burst, Storm 3
10% AEP, 20 min burst, Storm 3
10% AEP, 20 min burst, Storm 3




100 year storm:

DRAINS results prepared from Version 2022.012

PIT / NODE DETAILS Version 8
Name Max HGL Max Pond Max Surface Max Pond Min Owerflow  Constraint
HGL Flow Arriving Volume Freeboard (cu.m/s)
(cu.m/s) (cu.m) (m)
Development 30.28 1.655
Basin pit 28.44 0.000
Headwall 26.38 0.000

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm
Flow Q Max Q Max Q Tc Tc Tc
(cu.m/s)  (cu.m/s) (cu.m/s) (min) (min) (min)
PRE-DEVE 1.062 0.076 0.986 7.00 8.00 0.00 1% AEP, 10 min burst, Storm 7
Site Cat 1.221 1.009 0.315 5.00 7.00 0.00 1% AEP, 10 min burst, Storm 1
PIPE DETAILS
Name Max Q Max V Max U/S Max D/S  Due to Storm
(cu.m/s)  (m/s) HGL (m) HGL (m)
Pipe 1 1.212 4.71 30.282 28.594 1% AEP, 10 min burst, Storm 1
Pipe 2 0.852 5.36 28.440 26.600 1% AEP, 25 min burst, Storm 3

CHANNEL DETAILS
Name Max Q Max V Due to Storm
(cu.m/s)  (m/s)

OVERFLOW ROUTE DETAILS

Name Max Q U/S Max Q D/S Safe Q Max D Max DxV  Max Width Max V Due to Storm

spill

weir 0.820 0.820 1% AEP, 15 min burst, Storm 8
orif 0.163 0.163 1% AEP, 10 min burst, Storm 3
OF 0.852 0.852 1.512 0.235 0.23 4.00 0.97 1% AEP, 25 min burst, Storm 3

DETENTION BASIN DETAILS

Name Max WL  MaxVol Max Q Max Q Max Q
Total Low Level High Lewel
Basin 28.59 347.3 0.983 0.000 0.983

Run Log for HDW3 176 Wollombi Road Farley R1.2 run at 16:23:38 on 7/9/2022 using version 2022.012



Appendix G: DRAINS Results for 10 and 100-year Storm Events



10 year storm:

Oos21

31

100 year storm:

D106

[e]

1.22 121 28.59

30.28




